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Evolutionary mechanisms influence population differentiation
to create varying degrees of population structure1. Armored scale
insects (Diaspididae) are ubiquitous parasites of trees and shrubs.
They have the potential to exhibit either a generalist or specialist
host association pattern. When generalists, armored scale insects
live in varied environments using different resources and
showcasing a wide diet breadth. As specialists, they only survive in
a specific habitat with a limited diet breadth. Whether or not they
are generalists or specialists could limit host-associated speciation.
Diaspididae are ideal organisms to study the interaction of
geography, host association, and differentiation as mature females
are sessile (confirming their host-plant habitat), exhibit a wide
range of host-plant association, and are found year-round on
evergreen host-plants2. The determination of their lifestyle could
have far reaching implications in pesticide use as the armored scale
insects are economically destructive. Additionally, looking at the
insect lifestyle could shed light on speciation. If these insects
demonstrate host mediated speciation, there is expected to be a
strong correlation between genotype and host plant; if not, a
neutral model of isolation-by-distance is expected4.
Does specialization drive speciation in armored scale insects?
Specimens were collected from two different genera of host-plants
(Arctostaphylos and Quercus) within the Chaparral plant community (Figure
2) that have been documented as sharing armored scale insect species
(Daniel Peterson, UMass, pers. comm.). Host-plant localities were chosen
based on geographic distance to the next nearest host-plant and scale
morphology was documented (Figure 1). Non-destructive DNA extraction per
specimen and PCR amplifications of a region of the mitochondrial CO1 gene
and nuclear EF1a gene were sequenced. Sequence data were aligned using
the algorithm implemented in the bioinformatics program Geneious v93. The
phylogeny was reconstructed using Bayesian inference (GTR + I + G;
partitioned by codon; 5,000,000 generations; 25% Burn-in) using MrBayes
v3.25.
Fig 1. Arctostaphylos pringli (L) and Arctostaphylos pungens (R) at locality 
MD0095 near Gliderpoint, CA.  Observed 3rd instar armored scale 
morphologies on the respective host-plants. 
Diaspididae populations collected on two different host genera, Quercus
and Arctostaphylos, within the Chaparral plant community of Southern
California. The same host-plant, Arctostaphylos glauca, hosts an abundance of
Diaspis manzanitae regardless of their geographic isolation from other same
species host-plants. Aspidiotus nerii are found on A. purissima, A. tomentosa
crustea, A. sp., and the Quercus host-plants, while unknown species cannot be
identified via molecular genetics. We will therefore rely on identification by
observed morphology and previously cited5 observances. Interestingly, some
Quercus host-plants also had the same observed species as A. glauca and the
Arctostaphylos sp.
There are no hosts shared by any of these species. No host plants have
multiple species of Diaspididae. Armored scale insects could have a
evolutionary mechanism driven by specialization in part due to host-mediated
speciation. Further data samples would be expected to support this by
showing more clades associated with the individual host-plants, and not by
geographic region.
Future experimentation can focus on Diaspididae birth and survival
rates based on seasonality and elevation, as specimen abundancies varied
during our two field collection times. Further experiments can increase focus
on the males’ role in dispersal and question sexual selection based on cross
host-plant fitness. It is important to increase successful CO1 and EF1a DNA
amplifications and expand the sample size from each population.
Fig 3. Phylogenetic  trees of CO1 mitochondrial region of 
Diaspididae. Blue localities over A. glauca host-plant are identified as 
Diaspis manzanitae. Orange localities over a range of host-plants are 
identified as Aspidiotus nerii. Green localities are unknown species 
association. 
Fig 2. Host-plant localities across the California Chaparral where 
each pin signifies a collection site of sampled host-plant and 
Diaspididae. 
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